Abstract. Let 1 ≤ p < ∞ and α > −1. If f is a holomorphic self-map of the open unit disc U of C with f (0) = 0, then the quantity
Introduction
Consider holomorphic mappings f of the unit ball of C n into the unit disc U of C. It is said that f has the pull-back property if h•f ∈ BM OA whenever h belongs to the Bloch space B on U . Since the pull-back property was first studied for monomials in [1] , there have been several examples and conditions for f to have the pull-back property ( [1] , [2] , [7] ). When n = 1, if f is a function of Yamashita's hyperbolic BM OA class then the composition operator C f defined by C f (h) = h • f takes B into BM OA ([6] , [7] ). In view of a known parallelism between the Hardy space H p and the Yamashita hyperbolic Hardy class H p σ , the first author gave a necessary and sufficient condition for C f to take B into H 2p ( [6] ). We, in this paper, restrict ourselves to n = 1 and give a quantity equivalent to the operator norm ||C f || of the composition operator C f that takes B boundedly into the weighted Bergman space A 
By the lemma of Schwarz-Pick, it is easy to see that (1.1) remains bounded for any holomorphic self map f of U . What Theorem 1 expresses is that there are positive constants C 1 and C 2 independent of f such that
has its operator norm equivalent to the quantity (1.1).
Preliminaries
We introduce a few facts that we need in the sequel, most of which are well known.
The group of automorphisms of U will be denoted by M. It is known that it consists of functions of the form e iβ ϕ a , where β is a real number and
For 1 ≤ p < ∞ and for f subharmonic in U , we set
The Yamashita hyperbolic Hardy class H p σ is defined as the set of those holomorphic self-maps f of U for which ||σ(f )|| p < ∞, where σ(z) denotes the hyperbolic distance of z and 0 in U , namely,
We set, following Yamashita,
The Bloch space B consists of holomorphic functions h in U for which
This is a Banach space, if the norm ||h|| B of h ∈ B is defined to be the sum of |h(0)| and the left side of above inequality. A pair of Bloch functions h j , j = 1, 2 are constructed such that
for holomorphic self-maps f , where C = 2 max(||h 1 || B , ||h 2 || B ). For h ∈ B, it follows from Schwarz-Pick's Lemma ( [5] ) that
denote the weighted Bergman space of holomorphic functions on U , that is,
We note that H p is the limiting space of A p,α [4] and [8] ). Here and after ψ ∼ φ means the equivalence of two quantities in the sense that either both sides are zeroes or the quotient ψ/φ lies between two positive constants depending only on p.
The hyperbolic version of g-function is defined as
and then for 1 ≤ p < ∞ it is satisfied that
See [6] .
Proof of the results
For functions holomorphic in U and for 0 < p < ∞, 0 ≤ r < 1, M p (r, f ) is defined as usual by
For simplicity, we denote ψ φ meaning that either ψ ∼ φ or the quotient ψ/φ is bounded by a positive constant depending only on p.
Lemma. Let f be holomorphic in U . Then, for 1 ≤ p < ∞ and −1 < α < ∞,
Proof. Applying the same process as in the proof of [3, Theorem 5.6] to 1 ≤ p < ∞, we can obtain 
